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UNITED STATES CAPITOL BUILDING 



I. 



t i 



KNOWN 



A few years ago in Washington, while engaged in the examination of the present Hall 
of the House of Representatives for the Government, with a view of improving its acoustical 
properties, we found some most interesting congressional reports on experiments conducted 
in the then Hall of the House, now Statuary Hall, for the purpose of correcting its acoustical 
defects. These reports show that the Old Hall has been the subject of repeated investigations 
and reports by some of the most eminent architects and authorities on acoustics in this 
country. In 1820, in the Sixteenth Congress, that body passed a resolution instructing the 
Committee on Public Buildings "to inquire into the practicability of making such alterations 
in the present structure of the Hall of the House of Representatives, as shall better adapt it 
to the purposes of a deliberative assembly." Charles Bulfinch, a famous architect, was 
engaged to make this investigation. His recommendations called for an expenditure of $5,000, 
but Congress could not spare this small amount. It was shortly after the war of 1812, and 
money was scarce in the young Republic, just recuperating from the ravages on its commerce. 

Seven years later, in 1827, a Committee of the House, of which Henry Clay was Chair- 
man, made a report on the acoustics to Speaker John W. Taylor, in which William Strickland, 
of Philadelphia, architect and engineer, gave it as his opinion that caissons or panels should 
be placed in the dome. Similar recommendations were made by Architect Robert Mills in 
1832, and later, in 1850, were elaborated upon in a more complete report, which he made to 
the then Committee on Public Buildings of the U. S Senate, some of which were subse- 
quently carried out. 
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BUILDINGS, OTTAWA. CANADA 



From the Montre nada G 

••The acoustic qualiti* of the House of Commons (Ottawa) Chamber have 

been notoriously bad. Jacob Mazer, an expert acoustical engineer, has been 

working on the Chamber i summer. The tests show there are none of the old 

reverberations, and lowered tones can be heard distinctly at the farthest corners/' 



! 



It will be seen that these men, who were so closely identified with the early history of 
our country's development, were more than ordinarily familiar with the subject of architec- 
tural acoustics. From their attempts to correct acoustical defects by introducing various 

the volume of the rooms, it is evident that they under- 



Early Congressional Records, containing their 



absorbing materials, and by reducin 
stood fully the principles of sound control, 
technical reports, attest to this fact; but, on account of inaccessibility to these records, other 
modern experimentors, who merely measured and tabulated the absorbing power of different 
materials, have been erroneously credited with first discovering the very elementary prin- 
ciples of the behavior of sound which governed these earlier efforts. 



II; ACOUSTICS IN ANCIENT GREEK AND IN MODERN AUDITORIUMS 

Twenty-five hundred years ago, Demosthenes spoke to 30,000 people seated in a Greek 
Auditorium located at the foot of the Acropolis at Athens, and they heard every syllable clearly 
and distinctly, without annoying reverberation. In such auditoriums Draco gave his laws to 
the Athenians, Solon introduced his constitution and delivered his famous orations, and 
Aristides and Themistocles stirred the Athenians to their wonderful achievements during 
the Persian wars. 

Why were these Greek auditoriums excellent without exception in their acoustical 
properties and why are so many of our modern auditoriums so lamentably defective in their 
conditions for hearing? 
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From Hon. H. B. Rlc«, 

Mayor, 

Houston, Texas 

The city government 
is not only thoroughl 
satisfied i your work 

but heartily commends 
you to any one who 
needs acoustical improve 
menu." 



MUNICIPAL AUDITORIUM. HOUSTON. TEXAS 



aughlln 
ry, Houston (Texas) 
Music Festival 
Association — 
"The improvement in 
th splendid hall (Houston 
n pal Jitorium, 

aft >00 pi after 

Ma work .*s 

completed was little less 
than marvelous." 



The Greek auditoriums were all of the same type, open to the skies, and their seats 
were arranged in semi-circular rows one above the other. They had neither walls nor ceiling, 
thus permitting all sound which did not strike the audience to escape freely to the heavens. 
The result of this was that no excess sound remained to overlap and interfere with the subse- 
quent syllables uttered by the speaker. 

In our modern closed auditoriums, the sound which does not strike the audience direct 
cannot escape. Instead, it is repeatedly deflected from surface to surface, and this process 
continues for a long time before the audience ceases to hear it. In some auditoriums this 
residual sound continues as long as 9 seconds* Such a condition prevails in most of our 
auditoriums, always producing an overlapping of sounds and indistinctness in hearing. In 
other words, most of them are acoustically bad. 



III. BAD ACOUSTICS ANALYZED 



THE The study of the acoustics of auditoriums includes varied phenomena, 

ESSENTIAL such as refraction, diffraction, reflection, absorption, interference, resonance 
PROBLEM and transmission. As the difficulty in most auditoriums is due mainly to an 

improper amount of reverberation, the problem of correcting bad acoustics, 
or of providing for proper acoustics during construction, is confined chiefly to a study of the 
phenomena of reflection and absorption as they relate to the reverberation of an auditorivim. 



EXCEPTION: There are, however, notable exceptions to the common fault. One of 

CANADIAN these exceptions was the House of Commons Chamber, in the Dominion 
COMMONS Parliament Building at Ottawa, Canada, which we were called upon to correct 
CHAMBER by the Canadian Government. This room was very close to the time of 

reverberation it should have, but due to the improper position of 
the absorbing and reflecting surfaces in the Chamber, the distribution of the sound was very 
poor. The surfaces near the speaker absorbed the sound, instead of deflecting it to the 
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From Rev. C. G. Jordan, Pastor, 
Second Presbyterian Church, Wilkinsburg, Pa. 



"The aqoustics of the Second Presbyterian 
Church. Wilkinsburg, Pa., were the worst *r 

encountered by me in any buildii \s it was, the 

church was doomed. The oust ire today as 

good any speaker could desire. You did the work 
that gave the f tble conditi 



audience. The distant walls were highly 
reflecting and acted to return the sound 
that reached them, after a long period of 
time had elapsed. By reversing the nature 
of the surfaces mentioned, namely, in- 
creasing the reflecting power of the walls 
near the speaker, and greatly decreasing 
the reflecting power of the walls distant 
from the speaker, in the main body of 
the Chamber, the room was rendered ex- 
cellent in its condition for hearing with- 
out in any way marring its beauty or 
general appearance. 




SECOND PRESBYTERIAN CHURCH. 

WILKINSBURG, PA. 



WHISPERING 
GALLERIES 



Certain phenomena, due to the concentration of sound in spots, are 
of somewhat common occurrence, and have often been mistaken for indica- 

Rooms where this occurs are known as " 



tions of good acoustics. Rooms where this occurs are known as whispering 
galleries,' ' because a whisper or other faint sound produced at a particular point is heard 
distinctly at some different part of the building. This is due to one of two causes: first, the 
walls of the room may be either elliptical or circular in form, and hence act like concave mir- 
rors in converging all of the sound waves to one point ; or secondly, the sound may be reflected 
repeatedly from point to point, and thus be made to travel around the walls. This is the case 
with long circular passage ways, which are somewhat like speaking tubes. 




STANLEY PRESBYTERIAN CHURCH 

MONTREAL CANADA 
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From 
"J & Miller, Architect 



M M 



Montreal, Canada 



W i he work on the ml 

Pr. n Church, would say building i 

n >mp\i ud t upied. Great sa ction 

has b n expr« d In 1 1 who h I the build 

in£ at th nderful stical results obtained. 

\ Architects for the l lding it is a great sati 
ion for us to c operate with our work your kno" 
ledge of acousth as \ from our sevt *so- 

s with you in this respect, feel sure that tl 
end of the work will be entirely satisfactory to our 
clients/' 
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rom Rabbi J. Leonard 1 y, 



Rodef Shalom Temple, Pittsburgh, I 

"It v for two whol< ns • source of dis- 

omfort to my congre ! i If ro attend 

nd ro conduct the s< la n the lar luditorium, 
because of th tui uised by th mnoyin 

reverberate and It • the congi 

gat ion and to m If to be able to I r imon 

to (he pi minentl) 

properties of the ni| i f th 

•prion ot ir mi iods uring such del 



ECHO AND 

REVERBERATION 




TEMPLE RODEF SHALOM 
PITTSBURGH, PA. 



Bad acoustics 
are chiefly due to ex- 
cess reverberation and 
echoes, caused by the sound waves con- 
tinuing in the room for several seconds 
after the source of the sound has ceased. 
Reverberation is closely related to the 
generally known phenomenon of echo. An 
echo is caused by the reflection of sound at 

some suitable surface, such as the face of a cliff, a mountain side, or, as in a room, at the walls 
and ceiling. The reflection may even take place, as in the case of thunder, at the surface of 
a current of hot or cold air. To be heard as an echo, the reflection of a sound must reach the 
ear at least one-tenth of a second after the initial sound has left the ear. This is because of 
the physiological fact that the sensation of hearing a sound continues for about a tenth of 
a second after the sound wave has ceased to act upon the ear. When a sound is reflected from 
several surfaces, a number of different echoes of the same sound may be heard, and if these 
follow one another at very short intervals, they have the effect of prolonging a short sound 
into a long roll or rumble. The roll of thunder is due to multiple reflection. In nearly all 
large auditoriums this phenomenon of a multiple of echoes is very prominent. The re- 
flections follow one another so rapidly and immediately after the initial sound, that the 
ear cannot distinguish them as separate sounds, and we hear them as a prolonged or con- 
tinuous sound, which we call reverberation. In large rooms we often hear one or more echoes 

for some sounds in addition to the rever 
beration, for the reverberation varies with 
the pitch and intensity of the sound that 
produces it. 




rom Rabbi Israel Aaron, 



ipl lieth 



Uff; 



TEMPLE BETH ZION. 
BUFFALO. N. Y. 



I r you my hear tul >ns. not 

on ir sue ful ipl >ment in tl 

>mple th 7 but on a di i will 

of mai be. :iful ud 
tori urn/* 
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From Rabbi David Philipson, 

Temple Bene Israel, Cincinnati, Ohio — 

"You have achieved remarkable results. I am 
told by members of the congregation who had 
difficulty formerly in understanding what was 
spoken from rhe pulpit that th< now hear every 

word without strain or effort on their part." 



CORRECT 
TIME OF 



For a listener to 



ESSENTIAL 




TEMPLE BENE ISRAEL 
CINCINNATI. OHIO 



hear distinctly, each 
REVERBERATION syllable of the speaker 

must disappear en- 
tirely before the ar- 
rival of the next syllable. When the re- 
verberation, which is due to the reflecting 
power of the walls, ceiling and other sur- 
faces in the room, continues too long, it pro- 
duces confusion and indistinctness. A room 
may also be defective on account of an 

insufficient amount of reverberation, for some reverberation is essential to the production of 
sufficient volume. With too little reverberation, the sound disappears almost immediately 
after leaving the speaker, and is so feeble that only those close to him can hear it. Therefore, 
it is necessary, for good acoustics, to produce a condition that will neither give too much 
nor too little reverberation. In the average acoustically bad auditorium, the reverberation 
usually continues to be heard for periods varying from four to seven seconds, and as the average 
speaker utters about four syllables per second, there is much overlapping of sounds and con- 
sequent confusion in hearing. The obvious remedy for this excess of reverberation is to cut 
down the duration of audibility, and that is exactly what is done in correcting a room having 
this defect. The time to which the reverberation should be reduced is very important; it 
varies for different auditoriums, and for good results must be exact to within a few hundredths 
of a second. 
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Board of County Commissioners, 
F Union town, Pa.— 

*'Th|s board fe tJ ou are entitled to th 

highest commendal r ; work of correv g 

the bad acoustics of our court room." 




AYETTE COUNTY COURT HOUSE 

UNIONTOWN. PA. 



IV. 
PROGRESS IN PRACTICAL ACOUSTJCS 

A sound is heard because the wave of 
motion set up by the source of sound in 
the surrounding air travels from the 
source to the ear, through the intervening 
air, and by its incidence on the drum 
of the ear, produces the sensation of 
hearing. Sound travels by this wave of mo- 
tion at the rate of about 1,120 feet per sec- 
ond. It does not travel from the source like 

a bullet from a gun, but spreads in all directions, similar to the wave produced by dropping 
a stone in still water. This spherical sound wave continues to get larger and larger as the dis- 
tance from the source increases, until it strikes the walls and other surfaces in the room. 
Then it is deflected at angles which are equal to the angles with which it met the surfaces. 

In an auditorium, this deflection of sound is multiplied and continues from surface to 
surface, just as a billard ball is deflected from cushion to cushion, until all the energy is con- 
sumed. 

Every square foot of surface in a room, whether it be wood, plaster, stone, glass, carpet, 
or audience, absorbs a small amount of sound each time there is an impact of the sound wave, 
and reflects the balance of it. These impacts are very frequent even in large auditoriums. 
In smaller auditoriums they are often as high as 700 per second, depending, of course, upon 
the shape and volume of the room. By use of the known quantities, such as the dimensions 

of a room, and the amount of sound that 
is consumed every time the sound wave 
strikes one square foot of plaster, one 
square foot of wood, or of any other ma- 
terial in the room, (values which we know 
in exact figures, or can find out by testing 
when we do not know), it is possible to com- 




DGWICK COUNTY COURT HOUSE 

WICHITA. KANS 



rom Hon. iorn Sargent, Judge, 

Wichi K s — 

"S com pit- >n of ur work I have been 

> i ne: and th aony of 

w jurors have not re- 

<1 the v\ repeat their Testimony 

b( their inability to 1 nd there has 

b« i no in the k ol he >unt 

of bad acousti properties of the court room." 
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LUCAS COUNTY COURT HOUSE. 

TOLEDO. OHIO 

rom Hon. Byron I Ritchie, Pr« Jing Judge, 

Toledo, Ohio— 

'I or* our worl »f impro* aent v , don I 
vi rip ell ed, to call upoi i aur 

) repair incr ng d< in my hearing I hai 

had n< 80 to d My information 

that my soci up • the ich are 

I with uf wot upon their res] court 



il I congi 
n 



\ hank and illy r 



pute the time any sound will continue in 
a room and to calculate the amount and 
location of the treatment that will be re 
quired to reduce the duration of the sound 
to a point which will insure good hearing 
conditions. 

Until a few years ago, it was thought 
the evils of defective acoustics had to be 
tolerated and the best made of a bad situ- 
ation. In the mind of the general public, 
and also among many architects, the 
opinion still prevails that the acoustical 
quality of an auditorium is largely a 
matter of chance, and must remain so, 
A like opinion exists in regard to the possi- 
bility of regulation of acoustical condi- 
tions by planning in advance of construc- 
tion. These erroneous 



wish to correct. 



impressions we 
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The remedying of defective acoustics, 
and regulation in advance of construction, 
has been reduced to practice, and is a 
purely scientific matter with its basis in 
mathematics* There need be no uncer- 
tainty as to methods or results. This does 
not mean that all there is to know about 
acoustics has been learned, but that 
the solution of the problem has advanced 
far enough to make it possible to correct 
a defective room, and to specify in advance 
for a new room, so that every auditor may 
hear clearly and distinctly without the 
discomfort of annoying reverberation. 




office jas. h. matthews & co. 

Pittsburgh, pa. 



V. OUR PRODUCT, METHOD AND SUCCESS 



We are the pioneers in the practice of acoustical engineering. Prior to the year 1909 
when we first established this business on a commercial basis, the very term "Acoustical 
Engineer was unknown. It was first applied to our Mr. Jacob Mazer after his notable cor- 
rection of the defective conditions for hearing in the Rodef Shalom Temple at Pittsburgh. 
The exclusive research, time and attention which we have devoted to this business is the cause 
of our successes and enormous growth in a comparatively few vears. We shall continue to 
specialize exclusively in acoustical engineering. 

We have been engaged for the past eight years in controlling and correcting acoustics 
L?rt b JJ?ffVfei£f eV ^7 description throughout the United States and Canada. We have had 
NO FAILURES. This is not an accident. It is due entirely to our patented system, which 
permits us to construct completely the several parts of our Acoustile units and to measure 
precisely their sound-absorbing power, in advance of application. In this way, we are enabled 
to prevent any change in the acoustical efficiency during installation. 

We manufacture a patented, finished material, called Acou stile, which we GUARANTEE 

will eliminate excess reverberation, and 

correct noisy conditions in all kinds of 
rooms, corridors, etc. Acoustile is secured 
to the proper wall or ceiling surfaces by 
plastering, nailing or other suitable means, 
taking up a maximum space beyond the 
base to which it is fastened of less than 
two inches. Acou stile is fireproof, durable, 
and can be decorated either in water color 
or oil. We make Acoustile in units of 

various shapes and dimensions, as illus- 
trated in this booklet, and can also furnish 
special designs where required. 
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sol \D The problems of sound transmission, and the discomfort caused l>> noise 

TKWS- from extraneous sources, are great h lessened in a room where our Acoustile treat- 

MIsmon mem is applied. If the Interior acoustical conditions are remedied, an3P excess 

reverberation rennncd. the duration and Intensity ol sounds entering from with- 

111 the rooms an* so minlmf/ed as to render their effect in ihle. We have had main 

ins (a \n here eitremi annoyance from this cause has hei n entire!) eliminated, as evidenced 

- 

h\ the test i m on \ ol our clients in their letters of endorsemen t af tei tin i ompletion ol our work 

Tin ind absorbinii element of Uoustile is Vcoustifelt, made of animal hair ecurel) 

Wire stitched to a fireproof ed r < ell backing. Ml fatty subs tarn * extracted from the felt 
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PLAIN PANELS ON WALLS AND CEILING SHOW TYPE "A ACOUSTILE. 

BORDER OF WALLS ILLUSTRATES TYPE B ACOU STILE 

by thorough chemical cleansing, insuring a sanitary product. Another result of this treat- 
ment is to make Acoustifelt non-inflammable. The application of a torch to Acoustifelt 
results in singeing that portion nearest the flame, but when the flame is taken away no fire 
remains. Acousti felt will not carry flame. 

Type "A" Acoustile is used for flat side wall or ceiling spaces. Type "B" Acoustile con- 
sists of small units made in various shapes and dimensions, and is especially designed for 
curved surfaces, or where a tile or stone effect is desired. The units are manufactured 
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complete ready for application and can be decorated either before they are installed or after- 
wards, as specified. Some of the standard units of Type "B" are shown on page 16 of this 
booklet, and on pages 10, 11 and 12 are shown suggested arrangements of these units in 
panels. The combination of Type "B" Acoustile units to form various designs is 
practically unlimited. The average weight of Acoustile is l l 4 pounds per square foot. 
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The above tut shows an auditorium wherein, as is sumH .met ne« ess l In- celling Is luwt red h\ apph lug 



Type u A fl Acouatile panels to the face of the steel ftinl. ■ 



nun i<« i hi «►! i hi ^hiius n(mI v\.»rk nol mi « o\ered 



Thi- cut below shows one of our I'vpc % \V M Uouslile panel*, *hich an bulll »mplelt >i/.«l hrepmoh d 
and decora led before erection. 
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SPECIFICATIONS 
TYPE "A" ACOLSTILE FOR PLANE SURFACES 

Apply to wall and ceiling spaces where indicated on drawings, and approximating 

square feet of surface, Type \\" Ac-oust He Patented Sound Controlling System, arranged in panels as shown, 

using the materials and construction described below. 

P\TE\T LICENSE 

The COntnu tOf shall procure a written license from the patentee Mazer Acousrile Co Pittsburgh. Pa. 

to install this system, and shall guarantee protection to the owner tinst any liability for dam. s mi account 
of infringement of patents. 

MATERIALS 

J he materials which shall he used at^ as follows: 

ACOU STILE : 

Tin- sound ftbeorMllg element shall be TjnJH \ Uous tile . 

ACOUSTIC MEMBRANE FRAME: 

"I In uoustic membrane frame shall be constructed of white ne, poplar, sprues Off hemlock strips 



i 



lOUnd and free from knots 0T Other imperfections impairing its strength, and of sizes md dimensions shown tn 

d« i til drawings. 

AC01 STIC MEMBRANE: 

The acoustic membrane shall be made of best grade h reproofed unbleached COtton shilling weighing 

bout ! oz. per squ ire van! V\ here necessary to suit ii sheeting toget her to form la i r sh< rs than stuck widths 

permit, ll shall be done w itllOUl overlapping, and in such i wav as to corn eal th ms ifi pain I I ipplted 

SIZING, PAINT, NAILS, ETC.: 

The Sizing, paint, nails. et» ihol shall b is dss< ribed in these specific at ions 

METHOD OF CONSTRl CTION 

(Each operation to be performed in order given 

FIRST. Build the acoustlt mem brans frames for various panels Indh ited on drawings tin the ground 
complete, with all pans Arml) nailed together. Outside edge strips shall tie mitred at Kach fram 

^h ill he inspected und approved b) the trchltecl before being installed. 

SECOND. Place the completed fram. igainst the wall 01 ceiling sort ... to be covered and mark outtln 

of sp s between strips where ICOUStile is to he applied 

I II IUI). lav the frame on the ground and cover *dth acnusrU no in bran if art lug the stretching off a hr h 

it the center of side*, and pro* eed i>\ stretching end I icking towards i ..amis of i» .00 i ,, k mem in m 
inl>rb to the side fai e ol edge strips onlv , at point indh aied on drawing Pack ^ shall t>esi> u * d ...a mon than I 
on centers. Special attention shall be given to make neat corners 

POI RTH. (over the spans previously outlined, directed abovi w 1 1 h standard I Icon*! |i ,,, , 

manently lurcdtowall or celling surface with plaster, m iture-i Istinj glut cement Where"miilln 

pieces . 1 r*- provided, or where the surface covered will permit ol nails h- driven the \ i- ihall r> nail 

at intervals of about 12 on centers, using large head Vmericnn felt n»ohn nalli having (lath. I md barb 
shank ', in diameter and 1' long. 

FIT III. IMai the SCOUStk membrane frame m proper position on wall or ceiling and fa .0 s» •« 01 h- 

nailing ot bolting through the membrane and outei 1 »tr as shown on drawing \ ..u «ir bolts should i»- 

illghtl ainiersunk aiul f In holes i.ini utlj concealed With putt} or molding 11 111. r bolting through out 

edge snip mav be Omitted, if desiff d, :n\i\ special steel angle suppol tS, spa* ed about \ ipart mav be i d ins .1 
i hi tme being s. revved or nailed to OUtel side ol finished panel ami to ^tll ,| m g turf.n l 



SIX III. \pply to acoustic membrane one coat of tooUStlle System Memhraio I if. p ding and Si/ing 
I ompouml. and alio* to thomughlv drv before painting. \ surricunf i|uantitv of tins t on ..ii furnished 

to pun leasers of VcpUStUe upon request, without e\ti . - b> the M r VcotlStile i Plttshtiri I'a 

s| VENTH PLu « a wood or plaster molding around all pan I i i < s h ow n an drawings 

EIGHTH For Water Color Sur I Uter sizing has dn lla< moldim <n.l p-jim an mem 

bra ne end molding In colon approved b> \r* bite* t. 

1 or * ' " u ishable Surfst I coat . Vfter zing has dr I shell o molding a ; it icousfn rmm- 

brane and molding, In colors approved Vrchitect, with on< oat of \ usriU n Flat Washahh Mlitt 

tlie formula for whi< h Is as follow ( se a Mat wall pa ml ol lifhopone base thinned with tor pen tun to t per 

consistenc) lea eas> brushing. I < I 

l.o (doss Washable Surfs* -1 Coat For gloss surfa. • uld to the above f«.f ulj for I lat Washahl 

SurfSI I pint of boiled linseed oil to en h gallon of mixture 

I or (.lazed Washable Surface 2 COatS I I surfa pr .lbov. r I it Wash ihle.Hurfnci 

"*d alter this in dr> applv a second coat comp t the following mivtur. 

1 parts Turpentine. 

I part Raw I ins d OIL 

pan I ./in Driet 
p i r f Si/ing Varnish 

Idd to this the color d ed in I 'ml iiith brush us chsssi 'oib 

will i mtrol the hnal d orative em prodl d 
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FOR PROPOSED BUILDINGS, 
liminary plans and sketches showing dimensions and 



design 



CORRECTION OF DEFECTS IN EXISTING BUILDINGS 



Send us plans or sketches showing dimensions and ip© of r 
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floor 



inte or 



<p< i 

tc. Photo* 

Our i prt 



necessary 



engineering 1 



t } 







out charge. We will recommend proper surfaces to treat i order Co obt. 1 



acoustical results, and GUAR ANTEE S V TIS I ACTION. In 
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may practically disregard, so far as the acoustical effect is erned, the que* s ol 

proportion, and dimensions. This permits a latitude here re considered lmpoe* 
good acoustics were de red, and makes our Aco us tile system of iti ig c bear 

ing practically an indispensable item in building construction. 



The testimonials In this booklet speak conclusively on 
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HAVE HAD N KILL RES 



Do not in! 



bad icoustlcs. We can assure you of the same degree of satisfaction it has be 
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MAZER ACOUS T1LE COMPANY 

Established 1909 

ACOUSTICAL ENGINEERS AND CONTRACTORS 

Sole manufacturers under Jacob Mazer Patents 

525-529 Third Avenue 



PITTSBURG1 PA 



C opyrlgtit 191 7 by Maxcr Acoustlle C+, 
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